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MEMORANDUM

DATE: November 21, 2005
TO: Charlie Mazzone, Permit Writer, Air Program
FROM: Kevin Schilling, Stationary Source Modeling Coordinator, Air F‘mgmmﬂ’;ﬁg

FROJECT NUMBER.: T2-050413

SUBJECT:  Modeling Review for the Glanbia Foods, Inc. Tier [1 Operating Permit Application for their
facility near Richfield, Idaho.

1.0 SUMMARY

Glanbia Foods, Inc. (Glanbia) submitied & Tier I Operating Permit application for their whey processing
facility located near Richfield, Idahe, Air guality analyses involving atmospheric dispersion modeling of
emissions associated with the facility were subsmitted in support of 2 permit application to demonstrate
that the facility would not cause or significantly contribute to a violation of any ambient air guality
standard (TDAPA 38.01.01.403.02).

A technical review of the submitted air quality analyses was conducted by DEQ. The submitted modeling
analyses in combination with [EQ's staff analyses: 1) utilized appropriate methods and models; 2) was
conducted using reasonably aceurate or conservative model parameters and input data; 3) adhered 1o
established DEQ guidelines for new source review dispersion modeling; 4) showed either a) that
predicted pollutant concentrations from emissions associated with the proposed facility were below
significant contribution levels (SCLs); or b) that predicted pollutant concentrations from emissions
associated with the facility, when appropriately combined with background concentrations, were below
applicable air quality standards at all receptor locations, Table 1 presents key assumptions and results that
should be considered in the development of the permit.

Table 1. KEY ASSUMPTIONS USED IN MODELING ANALYSES

CriterinfAssumption/Result Explanation/Censideration
Madeled impinsts ane well below Unigiie permit provisions &fe fiol fecessary 10 asside compliance with aie
| applicable air quality stendards. quality standards.
Propane-fired boilers were modebed | Deaily fuel use manitoring of the boilers is not necessary for the protection of
pssuming & 760 hr'yr operation =1 short-term air quality standards, sines compliance with standards was based on
| meximum rabes moczling of maximum potential emissions raees,

2.0 BACKGROUND INFORMATION
2.1 Applicable Air Quality Impact Limits and Modeling Requirements

This section identifies applicable ambient air quality limits and analyses used to demonstrate compliance.
114 r i n

The Glanbie faeility is located in Lincoln County, designated as an attainment or unclassifiable area for

sulfur dicxide (S05), nitrogen dioxide (NO5), carbon monoxide (C0), lead (Ph), ozene (On), and
particulate metter with an aerodynamic diameter less than or equal to a nominal 10 micrometers (FMq).
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There are no Class [ areas within 10 kilometers of the facility.

2.1.2  Significant and Full Impact Analyses
If estimated maximum pollutant impacts 1o ambient air from the emissions sources &t the facility exceed
the significant contribution levels (SCLs) of IDAPA 58.01.01.006.91, then a full impact analysis is
necessary to demonstrate compliance with IDAPA 58.01.01.403.02. A full impact analysis for attainment
area poliutants involves adding ambient impacts from facility-wide emissions o DEQ-approved
background concentration values that are appropriate for the criteria pollutant/averaging-time at the
facility location and the area of significant impact. The resulting maximum pollutgnt concentrations in
ambient air are then compared to the National Ambient Air Quality Standards (NAAQS) listed in Table
2. Table 2 also lists SCLs and specifies the modeled value that must be used for comparison to the
NAAQS,
Table 2. APPLICABLE REGULATORY LIMITS
Significant 3
Pallutant AWIABNE | Contribution | Fekvlatory ,’;“'“ Maodeled Value Used®
ri Levels® (ug/m")* (pEfm
P Aginial 1.0 i Maximum 1™ highesi*
o Uhow |50 LSO _ Maximum 6" highest’
. B-hour T L4, 0 Marximum j“:j_i_ﬂb_c_g:__l
Carbom m.mu:fllk ({8 8}] oot 2000 40,000 i um 2 highest®
Annual 1.0 [ Maximmium 1% highest®
Sulfur Dioxide (805) H-howr i 383 Maximum 2™ highest®
. 3-hour 13 Loy Maisum 2 highestt
MNitrogen Dioxide (N0 Annual 1.0 L | Maximm 1™ higlest®
Lzad {Ph) uarterly MA 15" Maximum 1* highes®

b
€
[

22

A FA SH.OL01.006.51

Micrograms pef cubic meter

IIxAFA 58.01.01.5T7 for criera pallutamis

The maximum 1" highest modeled valoe is adways used for signiflcant impsct analysls
Particnlute matter with an acrodynamic diameter less than o equal 10 a mominal tem microm elers
Meever expectid 1o be excobded in amy cakendar vear

ConcaniEstion 1 any modeknd sacepion

Mg exnpodtad 10 be excoeded mare than onee in any calendar year

Comctniration s1 any modelad recepior when uting five years of metearological deta

Mot to be excesded more than once per year

Background Concentrations

Background concentrations were revised for all areas of ldaho by DEC in March 2003'. Background
contentrations in arcas where no monitoring data are available were based on monitoring data from areas
with similar population density, meteorology, and emissions sources. Background concentrations used in
these analyses are listed in Table 3. Monitoring data collected from Rupert, Idaho, were used for
background PM,, data. Ruralfagricultural default values were used for background coneentrations of
other criteria pollutants.

1
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3.0

Tahle 3. BACKGROUND CONCENTRATIONS

| Pallutant Averaging Period Background Concentration {ug/m’)"
EM° " 24-howr 6
annuil 27
Carbon monexide (C0) I-hour 3,600
e S _{ B-hour 2,300
[ Sulfur dicxide (50k) 3hour 34
24-howr 26
Annual § :
Nitrogen dioxide (NO, ) | Annual 17 |

Micrograms per cubic meler
Tarticalste matter with an acrodynamic dismeter bess tean o equal 5o 8 nemink] 10 micometers

MODELING IMPACT ASSESSMENT

a1

Modeling Methodology

Table 4 provides a summary of the modeling parameters used in analyses submitted by Glanbia. CHIM
Hill (CH2M), Glanbia's consultant, performed the air quality analyses,

Tabke 4. MODELING PARAMETERS
DeseriptionVslues Documentation/Additional Description

-Eﬁuﬁ"

Muadel = ISCST ISCSTS version 04272 ]

Metenrological data 1987- 19461 Boise surface ond upper air dass

Terrain Considered Elevation data From digital elevation model (DEM) files

Building downwash | Considered The buildmg profile input program (BPIF) was used

[
L

Receptor grid G | 25-mweter spacing along boundary
Gmd 2 | O0-rmigter spacing oul to OO0 meters

Grid 3 SO0-meter spacing ol 1o 5000 meters

J.1.1

J.12

313
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Modeling Protocol
A protocol was submitted to DEQ prior 1o submission of the application. Modeling was conducted using

methods and data proposed in the protocol and these presented in the State of 1daho Air Quality
Modeling Guideline.

Model Selection

ISCST3 was used by CHZM to conduct the ambient air anslyses. 15CST3 is adequate for the
characteristics of the facility and the site o aceount for the influsnce of nearby terrain and building
downwash. Verification modeling was conducted using 1SC-PRIME (o betier account for downwash.
ISC-PRIME utilizes the PRIME downwash algorithm. PRIME is superior to the downwash algorithm in
ISCST3 and is ineluded in AERMOD, the recently promulgated replacement model for ISCST3.

Met jeal Dral

Site-specific meteorological data are not available for the proposed facility site in Richfield. Boise airport
is the closest area where model-ready surface meteorological data are available. These data were used in
the modeling analyses,

Poge 3

Basis — Glanbia, Inc., Richfield

Page 21



PCRAMMET, the meteorological data preprocessor for ISCST-3, accasionally penerates unrealistically
low mixing heights as a result of interpolation algorithms used with the twice daily measured mixing
heights. DEQ verification modeling was conducted using meteorological data corrected for low mixing
heights. All mixing height values below 50 meters were replaced with a value of 30 maters,
Meteorological files were not submitted with the application; therefore, it is uncertain whether CHIM
adjusted the data for low mixing heights,

304 Terrain Effects

The modeling analyses submitted considered elevated terrain, with elevations obtained from USGS
digital elevation model (DEM) files, Elevations of terrain were not thoroughty reviewed by DEQ) since
review of a topographic map indicates the area is nearly flat for dispersion modeling purposes, especially
considering that maximum impacts are located very near the emission sources,

J.1.5  Facility Lavout

DEQ verified proper identification of the fagility boundary and buildings on the site by comparing the
modeling input 1o a facility plot plan submitted with the application and aerial photographs of the area,

3.1.6 ufl GWNWaE

Plume downwash effects caused by structures proposed for the facility were accountad for in the

madeling analyses. The Building Profile Input Program (BPIP) was used to caleulate direction-specific
building dimensions and Good Engineering Practice (GEP) stack height information from building

dimensions/configurations and emissions release parameters for 1SC,

3.1.7 Ambient Air Boundary

The property houndary was used as the ambient air boundary for the modeling analyses submitted by
CH2M. Although the boundary is not fenced, the application indicated the property would be posted with
no Irespassing signs, DEQ determined these measures are adequate to preclude public access 1o the
facility.

318 eeept work

The recepior grids used by CH2ZM met the minimum recommendations specified in the Stare of ldaho Air
Cheality Modeling Guideline. DEQ) was not confident the receptor grid was sufficiently dense o resolve
the maximum-modeled concentrations; however, since modeled results were well below applicable
standards, DEQ determined the grid was adequate to confidently assure compliance with standards,

3.2 Emission Rates

Emissions rates used in the dispersicn modeling analyses submitted by the applicant were reviewed
against those in the permit application, the engineering technical memorandum, and the proposed permit.
The following approach was used for DEQ verification modefing:

o All modeled emissions rates were equal to or greater than the facility's emissions caleulared in the
PTC application or the permitied allowable rate.

»  More extensive review of modeling parameters selected was conducted when model resulis for
specific sources approached applicable thresholds,
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Table 5 lists emissions rates for sources included in the dispersion modeling analyses. CO was not

included in the modeling analyses because tofal facilitv-wide emissions were below the DEQ modeling

applicability threshalds.,
Table 5. MODELED EMISSIONS RATES
Source Id Deseription Emission Rates {Ibhr)* '
PM,* | 50 co* NO,
| B Blau Knos Baphouse Dryer 0030 |
| B2 Mire 30 Baghouse Dever C.0030
B3 Miro 135 Baghouse Deyer 0060
B4 Miro — Ré& D Baghouss Drver 00020
BD3 Phoenix Baghouse Drver 0.20 Lo
1¥EH Phoenix = Indirect Fired Dryer El h.o3s [N Ek) 0166 122
V7 Ransome Propane Vaporizer 000398 D015 0.018% | 0.00I9%
Pva Ransome Propane Vaparizer 000398 DOIEE 0.018% | 000198
Pva SamDick Propane Vaporizer ORI240 | O.00%4H i1 | 000180
BC1OA Miro 125 Beghouss Conveyor 0, 0070
B Fhoenix Bapghouse Conveyer 0.120
BCIL FPhoenix line e Receiver Baghouse Conveyor 0. 129
RC12 Mira 50 line to Receiver Baghouse Conveyor 0.0250 R
BCI3 Blaw Koox o D7 Recesver Baghouse Conveyor 0,03 50
BH14 Muisance Dust Collector Bughooss LG 1 | R S on
BH1S Lamsen Vacuum Svstem Boghouse 00 L
Blau Knox w D50 Receiver Baghouse 00250
BCta Conwveyor -
BIT Cleaver Brooks Focler 0187 0.436 i By 5.28 |
BI% Kewanee Classic 111 Boiler 0167 0436 .55 528 |
*  Foands per howr
¥ Parculat: macer with an neradynamic dismeter less than or equal ta a nomimzl ten macrom elers
T Budfor deide
Y Carben monoxide
. Crides of Mitrogen

3.3 Emission Release Paramelers

Tahle & provides emissions release parameters, including stack height, stack diameter, exhaust

temperature, and exhaust velocity, Values used in the analyses appeared reasonahle and within expected
ranges. Additienal decumentation fverification of these parameters were not required.
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Table 6.

EMISSIONS AND STACK FARAMETERS

Helease Point Source T Stack Mndeled Stuck Gus Stack Gax Flow
[Location T AYPE | Meight (m)" | Dismeter (m) Temp. (K)' | Weloelty (misec)®
B Foant [N} 048 J48.2 15491
B2 Faint 11.1 .3 482 16.17
BD3 Paimt 16.2 nsl 3482 15.07
B Foing 3% 0.1 3442 2421
i Point 2.3 076 J48.2 16.56
DEG ot 198 0354 32 .91
PVT Faint 1.9 0.2 aNE.4 5.27
PV Moind 1.9 [(¥] 034 5.27
Fv Poinl_ 1] N 505.4 574
BCIDA Pom 203 013 148.2 10,35
BCI0E Foinl 203 [H 1482 1035 |
BCII Pimt 20 .14 1482 0.7
BLCI1Z Prbnt 19.2 D15 IdE2 12,94
BC13 Point 19.8 0.2 3482 1167
BELE4 Poxinit 6.5 0.2 2953 001
BHLS Point 35 015 2042 {11
BCls Foint 43 015 3482 (001
BT Paint 131 0.61 441 197
BI& Faint LR 067 A6 1.7
Mlenzes
Roglvim

N Meters per second

3.4  Results for Significant and Fulf Impact Analyses

Results of the significant impact analyses are presented in Table 7 for both CH2M's analyses and DE(Q)'s
verification analyses, CH2M used ISCST3 and DEQ used [BC-PRIME o better assess plume downwash

affects caused by structures at the proposed facility. Differences between the two analyses were

ingonsequential.

Table 7. RESULTS OF SIGNIFECANT IMPACT ANALYSES

Walues in pasentheses are thase chtmined by CH2ZMM

¥ Microgiams per cubis melee
Significen| condribetion hevils
i

Aggumes 100% of WO, s MO0y

Table 8 shows results of the full impact analyses. All modeled concenteations, for bath CH2M's analyses

Particulale matter with an serodynamic diameier s than of equsl 1 & nominal 10 micromsiens

and DECY's verification analyses, are well below applicable air quality standards.
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Maximum Modeled SCLE Full Ienpaci
Pollutant Averaging Period Concentration® (egim’) Analysis
(pgim’ Resquired?

Ph T 24-hovur 18.1 (18.1) 540 Yes
Annual 558 (4.84) 1.0 1 ¥es
Sulfur dioxide (S04} 3-hour 5.4 (284) 25 | Yeg
T4-hour 4.1 (4.1 5 Yes
Annual 4.5 (381 1.0 Yes

_N_E_‘.'E{:n dinxide (NOL) Armual 474 (2] 1.0 Yen -
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Table . RESULTS OF FULL IMPACT ANALYSES
T:’."J“.:a" Backprusad mbleem | NA AQS® | Percent of
Averagin L e Ambent I erce al
Eallwnnl hrizld = Conceniration’ < r:;'“ Impact (ep'm’y | NAAQS
{ugm’)? {upfm m’)
P, 24-hour L0 (18,15 76 I w3y 150 Bl (63}
- B Annual 5 587 (4 637 7 [T 50 5 [64)
Sulfur dicaide (505) I-hous 256 (26.4) 34 | GOem) | 1300 (5
34-hour 1358 (1417 26 40 (40) 165 11§11}
| Annual FEET ] 12112} &0 16 (16}
[Mitropen dioside (N0 | Annual TR 17 B (6) 100 B (50}

Values in p heses are those obtained by CHIM

Micragrams per cubdc meter

Maticmal wir guality !

Pamticulase matter with an sercdynamic diameter less than or equal o 2 neminal 10 micrmmeters
Macimurs of all & kigh cosdcemirations sl cach receplon

Maximus o all 17 high coneeniFalsons 40 eah nesepior

Baximunn of all 3 bigh concenirstions at each receprior

Assimes 100% of MO, s MOy

- m o= oA oA s P

4.0 CONCLUSIONS

The ambient air impact analysis submitted, in combination with DEQ's verification analyses,
demonstrated o DEQs satisfaction that emissions from the facility will not cause or significantly
contribute to a violation of any air quality standard.
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